
THE BEGINNINGS OF PHYSICOCHEMICAL
METHODS IN THE MEDICAL SCIENCES

The physician who has received his scientific train-
ing in recent years, and likewise he who, though
schooled in an earlier era, has not allowed the prog-
ress of knowledge to leave him stranded on the shores
of superseded ideas, is often prone to forget the begin-
nings of the learning which we call modern. Osmotic
pressure, isotonic solutions and the ionic theory are

familiar expressions. The brilliant contributions of
van 't Hoff and Arrthenius have furnished the impetus
for much in the more recent development of the med-
ical sciences. To quote an eminent physiologist, it is
impossible to-day to think of a scientific physiology or

pathology in which the conception of osmotic pressure
plays no part. It has furnished explanations for
details of the chemistry of the circulation and the
genesis of edema. The theories of narcosis and of
disinfection have drawn heavily on it. Bacteriology
and histology, with their problems of permeability and
their technic of staining, have benefited by the present\x=req-\
day conceptions of osmotic pressures. Experimental
embryology can point to the work of Loeb and his fol¬
lowers as a fruitful exemplification of the usefulness
of the idea; for artificial parthenogenesis has long
employed the physicochemical methods, and the newer

culture of living tissues cannot neglect the theory of
solutions.

In the light of the wide-spread importance of the
subject—an importance that manifests itself in a prac¬
tical way whenever a saline infusion is administered—
it ought to interest those who have any concern what¬
ever for the beginnings of scientific practices to hear
something of the history of the idea of isotonic solu¬
tions and all that it carries with it. Fortunately the
story has lately been told by one who took a most
active part in its performances, namely, the well-
known physiologist, H. J. Hamburger of the Dutch
University at Groningen.1

It had long been known that many substances exhibit
the property of "attracting water" to themselves. This
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kalisch-chemischen Forschung in der Biologie, Internat. Ztschr. f. physik-
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force, wasseranziehende Kraft, as the Germans called
it, is of great significance in the life of plants, in which
it accounts for some of the movements of the sap and
the unfolding of the parts. As early as 1844 Mitscher-
lich is said to have attempted to measure it in a quan¬
titative way; but it was the botanist Hugo de Vries
who described the first really successful methods at
Amsterdam in 1882. By selecting solutions of various
concentrations of the same substances he demonstrated
that a definite strength always induced plasmolysis,
that is, the beginning of shrinkage in the contents of
plant-cells away from the walls of the latter. All
solutions that just initiated this effect were termed
isotonic by de Vries.

Hamburger relates how his laboratory chief, Don-
ders, who had heard de Vries present his result to the
Academy of Sciences, discussed them with the young
assistant in physiology. The question at once was sug¬
gested whether similar osmotic phenomena would
apply to animal cells. Thereupon Hamburger, then
still a beginner in science, started the classic experi¬
ments on the behavior of red blood-corpuscles toward
salt solutions, showing as early as 1883 that those con¬

centrations of different salts in solution which just
induce hemolysis show the same interrelations as those
which de Vries had found isotonic in his plant experi¬
ments. The modern era of the application of physico-
chemical points of view to research in the medical sci¬
ences may be dated from these investigations, not from
van 't Hoff's theory of osmotic pressures which was in
reality developed somewhat later (1885) in its physio¬
logic relations. Soon 0.9 per cent, sodium chlorid
solution was ascertained to be- isotonic with blood-
serum, and its use to replace the older strength of 0.6
per cent, begun.

It would take us too far afield to recall the varied
consequences of the early establishment of the prin¬
ciples of osmotic pressure. In passing, the significant
studies on the bearing of this factor in lymph forma¬
tion and movement, in absorption from the bowel and
from serous cavities, and in the permeability of all
kinds of cells, are brought to mind. It has been a

period rich in suggestions and fruitful in results. We
do well to present its beginnings in their true relations.

PROBLEMS OF THE FEEBLE-MINDED

When legitimate methods of social inquiry and

scientific investigation take the place of superficial
observation, which is now becoming the case regard-
ing the treatment of mentally defective children, it
may be assumed that moot questions will be solved
to the mutual satisfaction of all interested in the sub-
ject. It has been generally thought that an experi-
enced observer can differentiate the feeble-minded
from the normal by certain marked signs or tests.
Thus, Barr has stated that "feeble-mindedness, includ-
ing idiocy and imbecility, is a defect either mental or
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